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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an instrument for 
estimation of a central aortic pressure waveform P(AO}, allowing for 
accurate estimation of the waveform P(AO) in a simple manner. 
SOLUTION: A differential blood pressure calculation means 92 
allows for sequential caicuiation of blood pressure difference A(t) 
between a blood pressure P(RA)(t) of a radial arteries 44 at the 
pressed site with a pressure pulse wave sensor of 58 and a blood 
pressure Pd(t) in the distal end of the arteries 44 based on a model 
94 from a radial artery pressure pulse wave P{RA) detected by a 
noninvasive sequential detection using pressure pulse-wave 
detection probe 38. Further, a radial artery pressure waveform 
estimation means 104 allows for a sequential estimation of a 
progressive pressure pulse wave F^RA) and reflective pressure 
pulse wave Pb(RA) of the arteries 44 using the difference A(t) and 
the pulse wave P(RA); a central aortic pressure waveform 
estimation means 108 allows for a sequential estimation of the 
waveform P(AO} based on the pulse wave Pf{RA) and pulse wave 
Pb(RAX and a propagation time Td calculated sequentially using a 
calculation means 106. Therefore, only measurement of the radial 
artery pressure waveform P(RA) and the propagation time Td allow 
for accurate sequential estimation of the waveform P(AO) in a 
simple manner. 
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*tt3£$ix6o H^V^T. S 1 5X»is fiillBS 1 2-CtilE^ 
nfc^1t«)P4 4 t::j6<t6R^EE)DRKPb(RA) TO?. ^112 

(tiJSHEfl^JS Pb(AO) ^LT. SI 6 

O'f .L^JftlwiiStt 6^^/3Efl/^K Pb (AO) mm ^ n6 ^ <!: 
cT^m^ ^ n/c ^'L^:;K:fW)fl;MEK?f$ P ( ao) 3 6 

[0 0 4 5] istei::. ±^^'L^izmimf£f^wMmmm. s t 



(7) 2 0 0 2 - 5 1 9 9 5 

[0 0 4 5 ] nmt. ^n^n^mmt^^^ s a<d»^ 

Piko)^:mmi'^tmmz^ W«ESJJlRjK«lffirc7-7'3 
8 ^rfflv>T^#iftafi^4 4 60EJMl^P(RA) ^rigrjj^U, -to 

JO <o2-:>(D:^mizxr>. ^ti^fi'^'hj^^m&i&mpiKO) 
3lgfe;c*5v>x, "=tf^/w9 4^::S'^v^xft:t^i^fc4»'iL^:^ 

mmEE.mr^piKO)\t. ^^b:kmm^1^mm^^^mB\zx 
^¥t'^^tl^^'L^:kmf^l^E.^WyP ikf» tmctm^t^. 

TSEiD:sc^^ic'K^$nxv>:6:^i£^rfflv>yt, 

Sugimachi M. Kawada T. Shtaido T. Matumoto N, Alex 
20 ander J Jr, Sunagawa K: Estimation of arterial mech 
anical properties from aortic and tonometn'carter i 
ai pressure waveforms. Methods Inf Med 1997; 36: 2 
50-253 

10 0 4.7 ] lasji. ±K^®^{c:^av>x^#ibnyi{-^^6*) 
^ji^'L'^:kmmB^mpuo)^^tmx^^ . (a) 
f'-^f\^m\z-x ^mmm^i.fz^'L'^izWimmmmp 

iko). (b) n^m^^mzfi:^-:/3 s\zXK>^m^h. 
fcmnmEE^mpiRA). (c) nmM<D^mm^\::m 
-5 < X 0 mi^mmmf&m p cra) a- bti^ ufci^'O 

30 ±mmBEm^P iko)s (d) rt^x/t'S 4 {r^-:5v>Xtt 
P CR A) ^ Itit U 1^ iftjiK£EiS fl^ P 
(A0)X*>6, EllOJi, *7^-T-/Ui£i:i J: t)llESiwaiJ^ 

(a) tiSHRKW^diiT'a-y 3 8t^i^?t^m^i^fc«|'fr 
l^lJll^ffi»PcRA), (b) li?Je3fe<oeaM?»*::K-5<::^«fe 

\zx ^^1^W}J\l^&mp i^K) ^^h^'^i^it^ 'L'^±wimf£^ 

p<AO)s (c) Ii^x/u9 4 lcS-:5^^x^#ffi^]llSiE^SP 
IRA) A*^ttt3£Ufc4'.0>:«t)flREE&P(AO) <o»^S|-Cfc 

6, EI9 JiU^EI 1 0 J: SJDRiK«^£tirn~y3 SIC 

tt^'t^-n^^m^^ p (RA) (i. . m^(r>^o:kmf£^r^ p 
^mms-^mpino) ^f>-^j:r)^M^:.mm.{.x\^^i>t^^ 

(0 0 4 8] Ell in, 0>B%mK-:>m-nrW)mEEf& 

^$nfci^*6:^fKi«R/E«SP(A0) <!:<^?m<7>^aMfi%^^2 ?r 
5ft«>fc*Sm«r^r:f laXfooX. :^mi!imiE^tiX\r^tt\f^ 
so m#!ibJ!)Ra£iSEfi^P(RA)(D^aM^ft«J[, ^t^^fJ^ftiti^jfeoe^SS 



-7- 



J3 

Ji^ § ixfc ^ *6:^iftg;i^ffi p ( A 0 ) co^@ T 6 o 

10 0 4 9] ±izE<oJ:9tc, 5i5:||Jte^yjcJ:ixtf, 

aj$ixyt^#t6fi!!£EMi£P(RA);d-f>. ffifilRtK-fe 5.8 
icJ: '9}fE§i^Tl/^^).fifl5^a:icfctt^>«fl•EI)Jilft4 4<OjIilE 
P(RA)(t) i:^^'^®)afl^4 4 co^5«lc:4^tt6ila*P d (t) 

«)»Rffiifi?^ti5£^©r 1 0 4 (S 1 1 . I 2) \z^r>s ia. 
jl^»ttl^^9 2 (SIO) \cX'^Xm^'»m^M:Ljisi 

Pf(RA) i^ctt/^^ffiflflliSPbrRA) A5iS?>:lt3£$n, ^ 
'L^;^ti!iMiS j3^?^*t^^^il: 10 8 ( S i 4 s i 6 } 
J:t>> «'frSftlllR4 4<73i8?TBEJiilifiPf (RA) irRWffilWliS 
Pb(RA> ie XV^B^^mi^ia^^ I 0 6 (s 1 3) ic 

1 0 0 5 0 1 JbJLj:, >^^m<D-mmmm^mm\:im-5\,'^ 

[ 0 0 5 1 ] f:: <!: HTji* (754^.6 :^ ft j3ii!ffia^?f$tt;£^ 

1 0 0 5 2] ^/c. nt-ri^{D%^mxn. mi-t-^-^ti. 

;^i5*9:i-t hthX 

1 0 0 5 3 3 ^ fc. 3uj2B<^iejsfi?'jT*i. Bmm^ih^ro 

->^3 8ii, :^f5 4il^«$tlT. 5 2 ±;&* f> 

^S'S^»jM4 4 ^r^^;£r^C JkmWjM&f&m t 

\^X^^Wi!IIM£mm P tRA) «r«feait-6ff$^-Cfeofc;&5. 

1 0 0 5 4 ] *%^ll-to^ir?rsftflftU/j:u^«S[l 
» c U ^ T ^ O ffe ft ^ O 5 /J« »D ?t 6 1> <o -e fc ^ . 



(8) 2002-51995 
[13 3 1 [21l<D^5te^?iJcoJElWliS-fe>'iMc: J;9«ittiStL6 

[IS] 4 ] 1 oai%f^j(:::^ft em-T'^y^^seo^ypttfii 
JO ms] m4<DMcmt^i£:^mm^ik\zi6\.^xi^m$ti^ 
(0 6] [alcD^^l6^^J^l*3v^xfflv>^b^v^):*^J^;M^^:«iJ 
[ El 7 ] ^ V > X ffl 1/ ^ t> jiiL ^ «r<t ^^b U 

112 9) (a) ?)||ll^i;i2flij:£Ufc^ 
£tJ^ixyt:^'ff-i!iflK/EtS^. (c) it^!^(D^^m^^:im 
K^Wy. (d) li^f^/^^c£-3v^X«S#15IWl€Ei!^BA^^b 

[Ell 0) :^r'-r'j^mfiLX vm^\^m^\.ti^t^:kWi 

- >^ 3 8 ^ <9 i^tH ^ titL^^mmEE^ . ih) nvt^ 

lEIi 1] fi^(75,ii#^^o^#itofl;f^iii^<7)^jE<o;^^fe 
S) 

3 8 (iEHfRi6-t:^i^) 

4 4 i^'W^hm i^^mwim) 

40 5 8: ^^1^ 

1 0 4 ; m#«Jlft/£iSfl$Ji3£^©: (^+^W»JHllE»?e«l3£ 

10 6: ^ISB^WSttl^© 
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(9) 



4«tM2 002-51995 



mi] itg)2] 




(10) 



2002-5199 



[1^16] mi] 




P4*ol«Pf(«o] + Pb(«o) P<iu)Kpi(JU) + Pbiiul 




[(29] 



ii»iti>o5WgiiiatFbuu)«e 

su 1- 



S14 

SIS 



I 



^aiiwrgiitapiuoiiig I 



(a) 






150- 
100 - 
sot 


(b) 




EE 
(mmHf) 


ISO - 
100 • 

sot 





U) 






150 ' 








100 > 


(mmHg) 
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(11) 



2002-51995 



I 1 Ol 



II 1] 



(a) 



(b) 



(c) 



(nmHg) 



(mmHg) 




a4 




XICS^CmmHg) 
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